Supplemental Figures and
: Bacterial strains and plasmids used in this study Table S2 : Primers used in this study Table S3 : Multiple reaction module (MRM) conditions for HPLC-MS quantification of compounds used in this study Figure S1 . Cell density and extracellular metabolite concentrations of N. aromaticivorans strains 12444ΔligI (solid circles) or 12444ΔligIΔdesCD (solid triangles) grown on a combination of glucose and vanillin (A), p-hydroxybenzaldehyde (B), ferulic acid (C), p-coumaric acid (D), and syringaldehyde (E). 
Purification of PDC
PDC was biologically produced by culturing Novosphingobium aromaticivorans strain 12444ΔligI in SISnc-V0 media supplemented with 3 mM vanillic acid and 3 mM glucose. Cells were grown to stationary phase and the culture media spun at 5000 RPM for 10 minutes and then filtered using a 500 ml Rapid -Flow bottle top filter with 0.2 M SFCA membrane (Thermo Scientific).
The filtrate (~900 mL) was transferred to a large 2 L separatory funnel and prepared for extraction of the acidic PDC by dilution with 50 mL brine (saturated sodium chloride) and 20 mL concentrated hydrogen chloride. The acidified PDC was extracted with ethyl acetate (4100 mL). The combined ethyl acetate fraction (~400 mL) was extracted with 0.1 M sodium hydroxide (450 mL). The combined sodium hydroxide fraction was acidified with 2 M hydrogen chloride (20 mL) and brine (50 mL), then extracted with ethyl acetate (3100 mL). The combined ethyl acetate fraction was dried using anhydrous sodium sulfate, filtered through a qualitative cellulose filter (VWR 28320-100), and the solvent removed on a rotatory evaporator giving 297 mg of PDC as a light orange solid. A TMS derivatized sample of the isolated PDC was characterized by GC-MS (method described in materials and methods section), which showed that PDC was the only peak, indicating a fairly high purity. The identity and purity of the PDC was confirmed by comparison of the 1 H NMR data to previously published values. The NMR and GC-MS spectra indicated the purity of PDC to be approximate 97%.
Steps in the synthesis of S diketone

Synthesis of 4-acetyl syringaldehyde:
To a 100 mL round bottom flask with stir bar were added syringaldehyde (3.296 g, 18.09 mmol), acetic anhydride (3.2 mL, 33.85 mmol), diisopropyl ethyl amine (1 mL, 5.74 mmol), potassium carbonate (793 mg, 5.74 mmol), and dichloromethane (50 mL). The solution was allowed to stir at room temperature. After 24 hours, the reaction was added to a separatory funnel, washed with saturated sodium bicarbonate (3 x 100 mL), and concentrated in vacuo to yield 4-acetyl syringaldehyde as an off-white solid (3.812 g, 17.00 mmol, 94% yield). 1 H NMR (400 MHz, Chloroform-d) δ 9.91 (s, 1H), 7.16 (s, 2H), 3.91 (s, 6H), 2.37 (s, 3H). 
Synthesis of 1-(4-acetoxy-3,4-dimethoxyphenyl)-1-propene:
An oven dried, 100 mL round bottom flask with stir bar was charged with ethyltriphenylphosphonium bromide (7.0 g, 18.85 mmol), outfitted with a rubber septum, and the atmosphere within it purged with nitrogen. Freshly distilled THF (50 mL) was added via syringe and cooled to -78° C. While stirring, a solution of 2.0 M lithium diisopropyl amide (9.5 mL, 19 mmol) was added to generate ethenyltriphenylphosphonium bromide. While this solution stirred for 30 minutes, an oven dried, 250 mL round bottom flask with stir bar was charged with 4-acetyl-syringaldehyde (3.812 g, 17.0 mmol), sealed with a rubber septum, and purged with nitrogen. Freshly distilled THF (50 mL) was added via syringe and cooled to -78° C.
Once the aldehyde was fully dissolved, the ethenyltriphenylphosphonium bromide solution was 
Steps in the synthesis of G diketone
Synthesis of isoeugenyl acetate:
To a 100 mL round bottom flask with stir bar were added isoeugenol (2.6 mL, 17.10 mmol), acetic anhydride (3.00 mL, 31.73 mmol), diisopropyl ethyl amine (1 mL, 5.74 mmol), potassium carbonate (793 mg, 5.74 mmol), and dichloromethane (500 mL). The solution was allowed to stir at room temperature. After 24 hours, the reaction was added to a separatory funnel, washed with saturated sodium bicarbonate (3 x 100 mL), and concentrated in vacuo. The resulting off white powder was recrystallized from hot acetone to yield isoeugenyl acetate as white crystals (2.292 g, 11.11 mmol, 65% yield). 1 To a 250 mL round bottom flask with stir bar were added isoeugenyl acetate (2.060 g, 9.99 mmol), dichloro(p-cymene)Ru(II) dimer (69.2 mg, 0.11 mmol), tetrabutylammonium iodide (1.12 g, 3.03 mmol), tert-butyl hydroperoxide (70% solution in water, 10 mL), toluene (30 mL), acetonitrile (30 mL), and water (7 mL). The solution was allowed to stir at room temperature for 21 layer was isolated, concentrated in vacuo to a thick residue, and then purified by flash silica chromatography (4:1 hexanes/ethyl acetate). The resulting bright yellow fractions corresponding to the product were combined and evaporated to yield 1-(4-acetoxy-3- 
